This study evaluated the long-term outcome of the Essed -Schroeder procedure for correcting congenital penile curvature using non-absorbable Goretex 2 sutures. The Essed -Schroeder procedure was performed in 35 patients with congenital ventral penile curvature (minimum 30
Introduction
Different surgical procedures with or without excision of the tunica albuginea have been described for correcting congenital penile curvature. The Nesbit procedure consists of excision of ellipses from the outer curvature. 1 This surgical technique underwent different modifications, 2, 3 including transverse closing of a longitudinal incision. 4 -6 In 1985, Essed and Schroeder introduced a less invasive procedure for the same indication by performing a plication of the tunica albuginea instead of excision. 7 The authors considered the advantage of this technique to be the lower degree of invasiveness, since there is no excision and opening of the tunica albuginea. Indeed, erectile dysfunction has so far not been reported as a possible complication. However, this technique is accompanied by several problems; for example, penile shortening due to plication remains unsolved. Technically, the sutures shorten the tunica albuginea contralateral to the maximum point of curvature with consecutive loss of penile length. Patients also complain of irritative symptoms apparently caused by plication sutures. 8 This complication can be avoided by using an 'inverting stitch-technique' that buries the knots into the tunical tissue. 9 One major complication of the Essed -Schroeder technique appears to be recurrent curvature, that has been observed in several long-term studies. 8,10 -12 The pathophysiological reason for this recurrent curvature has not been elucidated, because non-absorbable sutures have been used in all studies. Hypothetically, partial or complete disruption of the plication nodes could have occurred in the tunica due to increase of pressure during erection.
With consideration to these problems, the aim of our investigation was to evaluate the surgical outcome of this procedure, using an 'inverting stitch-technique' with sutures made of nonabsorbable Goretex 2 , a soft material of both high elasticity and stability. It was implied that these special qualities might possibly improve the rate of recurrence.
Patients and methods
Thirty-five consecutive patients with congenital penile curvature (minimum 30 ) underwent the Essed -Schroeder procedure. 7 Twenty-three patients (average 23.1 y, range 17 -30 y) were included in the long-term follow-up (average 34 months, range 21 -56 months). The remaining 12 patients could not be followed, because it was not possible to contact them due to high rate of migration in this group of young patients although we used different systems to find out their new addresses. Preoperatively, all patients suffered from ventral curvature with an average angle of 54 (30 -90 ). In six out of 23 patients (26%), an additional lateral curvature of 10 -60 (average 31 ) was observed ( Table 1) .
Diagnostic approach
Clinical evaluation followed a standardized protocol confirming the congenital disease in every case. The curvature (degree of angulation) was documented by means of photography using the Kelâmi technique during an intracavernous pharmacon injection test 10 mg Prostaglandin E 1 (Caverject 2 ). 13 The follow-up consisted of a standardized telephone and=or personal interview to inquire about penile straightening. If recurrent curvature was reported, the patient was invited for presentation in our outpatient department for exact evaluation and documentation. Penile shortening was evaluated by questioning the patient if this phenomenon had appeared. The loss in length was quantified by the patient in centimeters. In all patients a normal erectile status was ascertained preoperatively. Symptomatology was evaluated in a semi-structured interview: the patients were questioned about erectile failure, pain during flaccidity and tumescence, hyperesthesia or foreign-body feeling in the area of the plication sutures and numbness of the glans penis. The subjective impression was qualified as either a success or a failure. The patients were asked whether their self-confidence was increased, decreased, or unchanged, and whether they would be willing to repeat the procedure. They also reported, if the quality of sexual intercourse had been improved, deteriorated or remained unchanged due to surgical penile correction.
Surgical technique
The surgical procedure was carried out under general anesthesia by two experienced surgeons (IS-P and WW). After radical circumcision, that should avoid necrosis of the preputial skin, the penis was denuded using the 'sleeve technique' (Figure 1) . A tourniquet was set at the penile base and an artificial erection induced by the injection of saline solution to determine curvature ( Figure 2 ). After removing the tourniquet, four plication sutures (non-absorbable Goretex 2 THX-26CV-2, Gore & Associates, Germany) were applied contralaterally to the maximum point of curvature under careful protection of the dorsal neurovascular bundle and its branches without mobilization of this structure.
If there was a ventral curvature only, the sutures were placed symmetrically, two on each side lateral to the neurovascular bundle. In cases of additional lateral curvature, the sutures were placed asymmetrically. An 'inverting stitch-technique' for burying Essed -Schroeder procedure with non-absorbable Goretex 2 suture EW Hauck et al the knots was used with the intention of avoiding disturbing effects caused by plication nodes ( Figure  3 ). 9 After plication, artificial erection was repeated to ascertain the result of the procedure (Figure 4) . A curvature ranging from < 10 to normal was defined as the therapy goal.
Results
Twenty-three out of 35 patients were available for long-term follow-up with an average of 34.4 months (21 -56 months; Table 2 ). In 17 of 23 patients (74%), both persistent and complete penile straightening could be achieved. Although intraoperatively straightened, six out of 23 patients (26%) developed recurrent ventral curvature. All of these patients observed this recurrence postoperatively in the first few weeks. No recurrence was reported after an interval of more than 3 months after surgery. Penile shortening was observed in 15 out of 23 patients; seven men complained of a loss in length of 2 cm or more. There were no cases of erectile dysfunction after treatment. Only two men complained of symptoms related to plication nodes, such as pain, dysesthesia and 'foreign-body sensation'. There was no evidence of persisting numbness and=or hyperesthesia of the glans. No severe surgical complications such as hematoma or necrosis occurred.
Subjectively, 19 out of 23 patients (82%) considered the outcome as successful. Regarding all patients including the 12 missing for the long-term follow-up the subjective success rate was 54%. Selfconfidence after surgery increased in 16, was unchanged in five, and decreased in two of the 23 patients. With knowledge of the surgical procedure and the outcome, 19 patients would have been willing to undergo the procedure again. Concerning sexual activity as based on self-assessments, vaginal penetration was improved in 19, unchanged in one, and worse in three of the patients.
Discussion
The Essed -Schroeder procedure seems to be a simple method without severe side effects for correcting congenital penile curvature in younger men. 7 However, larger series with real long-term follow-up are rare (Table 3) . 8,10 -15 In our series the problem occurs that only 23 of 35 patients were available for the long-term follow-up, because it was not possible to contact them all due to migration reasons. This limits the database.
There are two important problems concerning the Essed -Schroeder procedure. Besides penile shortening due to the plication technique itself, the main complication of the Essed-Schroeder technique remains the recurrent curvature during long-term follow-up up in 23%, 8 26%, 11 27%, 10 and 57%, 12 respectively, of the cases as reported in four studies, while other studies observed minor alterations only. 14 -16 The reason for the recurrent curvature has not been elucidated. A possible influence could be the type of suture material, although in all studies non-absorbable material has been used. In our study, we applied soft and elastic non-absorbable Goretex 2 sutures. The advantage of this material is considered its stability and elasticity.
Intraoperatively, a complete straightening of the penis could be achieved in all patients. A control of the surgical effect during the procedure similar to our approach has been reported in only four other series. 10,14 -16 In six of 23 patients recurrent curva- Essed -Schroeder procedure with non-absorbable Goretex 2 suture EW Hauck et al ture developed during the first few weeks postoperatively. This phenomenon, that indicates an initial deterioration, is similar to other observations and thus obviously does not depend upon the suture material and the technique of knotting used. 8, 10, 12 A possible reason for this recurrence can be explained either because of partial or complete rupture of plication nodes through the tunica due to the increase of pressure during erection. As mentioned above, three studies reported only negligible recurvature; 14 -16 while our and the other mentioned series observed a higher incidence of recurrent deviation. 8,10 -12 It seems likely to us that the mode of evaluation and way of defining recurrence are very different: One study, for example, defined a curvature of up to 20 as normal. 10 Similar findings have not been accepted as a success in our study. Furthermore, assessment of curvature varied between subjective findings possibly based on a standardized questionnaire, 8,10 -12 with examination in the worse cases, 8, 10 and standardized examination with or without artificial erection 14, 15 or autophotography, 16 thus making it impossible to compare the data provided in literature.
Penile shortening occurred in 17 out of 23 patients (65%), with an average loss of 1.8 cm of penile length during erection. In seven patients, loss of length exceeded 2 cm. These data are similar to the experience of others demonstrating penile shortening to be a technique-related problem (Table 3) . Summarizing these aspects, loss of penile length is common after performing the Essed -Schroeder procedure, but severe shortening is rare. As a result, this surgical technique should not be used in the cases of a primarily short penis as has been described in cases of Peyronie's disease, 17 because further diminution of penile length could hamper sexual intercourse and reduce self-confidence.
As observed in our patients, the Essed -Schroeder technique is usually free of severe surgical complications. 8,10 -12,15,16 Necrosis of the preputial skin may occur if the procedure is not combined with circumcision. 14 Similar to our experience, none of the other authors reported erectile dysfunction after operation, 8,10 -12,14 -16 thus confirming statements made by the initiators of the technique that the excellent outcome is achieved by reducing the tunical trauma to a minimum.
Only two of our 23 patients reported discomfort, described herein as 'foreign body sensation', pain and dysesthesia due to palpable plication nodes. Previous studies using the same 'inverting stitchtechnique' produced a similarly favorable outcome. 8, 10, 12 Only in one study suture fistulas and suture granuloma did occur. 16 Our data provide evidence of the positive effect of the 'inverting stitch-technique' 9 using soft Goretex 2 material for the reduction of the typical technique-related side effects caused by plication nodes 18 in line with other studies. 8, 10, 12 Essed -Schroeder procedure with non-absorbable Goretex 2 suture EW Hauck et al Despite these problems, plication is usually performed to improve sexual function and to facilitate sexual intercourse. It is interesting that none of the previous long-term studies detailed the subjective outcome. 8,10 -12,14 -16 We observed subjective global success in 82% of patients. This result corresponds well to the operative success, that produced complete straightening in 74% of cases. A high number of patients, 19 out of 23 (82%) claimed they would agree to reoperation with the same procedure. We conclude from these data that the subjective outcome associated with the EssedSchroeder procedure corresponds directly with complete penile straightening.
Conclusion
The Essed -Schroeder procedure is a simple method for correcting penile curvature in young men with congenital ventral penile curvature. In most cases straightening of the penis is achieved together with a high grade of subjective satisfaction. Besides the technique-related problem of penile shortening, the main adverse effect remains the recurrence of curvature in 25% of patients during the first weeks, although the penis has been completely straightened intraoperatively. This recurrence can be explained either because of partial or complete rupture of the plication nodes through the tunica due to increase of pressure during erection. With regard to recurrent curvature no clear advantage has been achieved by using Goretex 2 sutures in comparison to similar long-term follow-up series. Discomfort and=or dysesthesia caused by plication nodes has been reduced to a minimum by using a combination of the soft Goretex 2 sutures with the 'inverting stitchtechnique'.
